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(5 7) Abstract: 

PURPOSE: To transfer monitoring information 
without lowering the output power of an optical, 
fiber amplifier by providing an optical transmitter 
for monitoring which converts an electric signal 
for monitoring into an optical signal and an 
optical multiplexer/demultiplexer arranged 
behind a doped fiber at optical transmission 
equipment. 

CONSTITUTION: An input side optical 
multiplexer/demultiplexer 5-1 demultiplexes an 
input monitoring optical signal (d) from the 
optical signal inputted to an optical repeater, and 
simultaneously, multiplexes excitation light. A 
data optical signal (c) is amplified by the doped 
fibers 1-1, 1-2, and is inputted to an output side 
optical multiplexer/demultiplexer 5-2, and the 
input monitoring optical- signal (d) is inputted to a 
monitoring device (b) . The output side optical 
multiplexer/demultiplexer 5-2 outputs by 
multiplexing an output monitoring optical signal 
(f) outputted from an optical transmitter 1 1 for 
monitoring with an amplified data optical signal 
(e) , and simultaneously, multiplexes the 
excitation light in a reverse direction. The 

monitoring device (b) is comprised of an optical receiver 6 for monitoring, a power splitter 7, an 
filter 8, a power monitor 9, a controller 10, and the optical transmitter 1 1 for monitoring. 
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■rttS££«1IHB£ LTglimSUt^l-ttflD-t 5 C £ £ 

[18*85 2] 18*84 9i5®03t7T-l'/^jM->XT- 
AI-fcl^T. #3fc+$e^SF»?a>=i> ho- ^|*. Pwfc 

•fctfpdicmr-ssisx— s^s... Pw*<iE*fiiT*Pd 

A<m^T-fc5<t:*iJBfU, PwA<2EiE1ftfilT?Pd;!><IE1gfi6 

mrlS«)3fe4"ii«^B Wa>S^ffl3t^(iHA<m^-C 5 .t « 
BrL. $fc. Pwfc£tfP d*<£tf~#IE35{i<Di§£-!:: 
lift+^gat fliftcDJt^^a k G>m<J)iK&ftftz> 7 

T&^iSglgfilcfc W-5i£««ftfi^ 2 IcttttnT § c £ £ 

[18*8 5 3 ] 18*8 3 9 . 4 1 . 4 2. 4 3. 4 6© 
IvrftaMciESlOTiKfiA dStfAp' l±^*t^B8l . 
5 5 tfm&tfB&O. 9 8 K m k L . iKS A p l*±ISJ(67 
t -f / <4MB»a>WJ*ft <t: -T 5 C <h £ fttt <t 1 5 3t 7 t -< 

[§8*85 4] 18*85 3|5tt(7>jR^A pliBgl . 48 

//mfe5iMiBSi. 3 umtn^t^mt-r^tfty 

[1*55 5] ffifS4 1, 4 2. 4 3<DLvftl*McfB 
KOTS&1 ft^tt&SStg&fflifcgltSICDfiJIi::. KSA P 

[18*85 6] 6&M<D9tG#&&tm%imji 

SISSCD^IZ. 18*85 5gBtta>it^-f;U$£K:lf.5C 

t£i#&£-t-5ftg<t£ao 

[18*857] itz>7 4^\*iGLte$Lmm%mt. m%m 



[ii*S5 8] n*84 9 fB&cDftanf &e. fesi* 

tt. ft*«tlga<Dai:&«lcl8*8 5 7(Djga££*£T-5> 
[i$S6 9] S*83 7!»M4 o m^^AM-iB®©*; 

m&it&m mm * ftfcsigftm^- s tts a r z 
z.k&&mk?z>i)t*m$iWo 

[18*^6 1] §K$£ 4 915^0*77^ /<ea*v 7. 
«0>'>tt <tt1^. ii*JS 5 9 lESSCOftiUfi&g. 

fc^^i*. ii*«6oiH«(D3t**8^aica#^^5c: 
t k -r 5* ^ t ■< / ^eai->7 t- a„ 

[000 1] 

i^fcftaufga. 3t+««sa. 3te<i^a. at;. *7 

[0 0 0 2] 

[«t3fe<z>ft«j] %z>7-(t immmtm&o>&? 7 < > -te 
a (*7r-i'/'?Ji'i@g^#t,-) . itgii^a (it^r-f 

/ ^iiigSI tf-$ itil^ bf-5?Stt*f-5ffl 
l#t#Hfj¥3-2 1 49 3 6^ffil=fcL^T)^n'<^)+LrL^ 

i==&#+ss&ai*3 ©at ~?7 -\ 1 ^m^mizxt/tm^r s . 

%%m]tm^kLx&m?z>. ki^^^mi^x^ 
fc. 

[0 0 0 3] 
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ffi (1) ■ei±M^(f^tl^B#irit7T'f/\*ii'l@SI-A 
*<TA<3o ±lE«E*«a5 (2) 

xm^m ^m&n h tz tbfih&yt' - *<«"f 

•x— * ft«4KDta*/<9— *^r*«i: is y < r«&s 
*<fc^fctor-fe^„ ic?,^ .tB£&&a£Bi*«& 
m * / < r> - <o & t *>< at r & fc m si r* & -s . 
tooo4] *&nagtta±eMa££%r&w£, 

I*. BJtaa*K-e>*LfcJlfc77 > -f/< (K-^r-f 

/« i. KK-^^T-f/^iaie-r-saEfiA poat en 

[0005] 

iMM&m>k?z>tztb<D^m ±wmm\t<. Tia-ife* 

[0 0 0 6] 1. i£Htffg<DiE&f*. %?7 4 /<£££' 

±) , %.§:mmm£x.<o£ r> i=ts/s:-t<g> zt\z 

*ySE«T*#4. BP*>, (1) %£B£Bfr€>a>££B 
BBBtt. ttftBBBBW;, E«W«£^fc£affl© 
(JUT, £BBBB*£I6B) (Bft 

BSftfcT— * *BB <t B«r •£ t 

aw <t bah- -s c 1 1= «t y mmv * * . 

(2) ftif>«tt*l=£tt«BaBtt£i&r±, 
rtlz. K— :77 7-f/<«>1IIH=EB**U 

P, KTAfcEBJlfeaBiMe) ^»iSr-S.i:PB#lcm 
1M&& (SIAp. BlJMB^J:U~til2i'£ii*) £ 

BA*iB«iifeBBSA:&B«*»aBi=*»-r.6fi«B 

D-7t. i^ai*M««^<i#^Km^<S^2 (ftftlft 
Ap, UTtilAEaftBBfcKB) ir£&t$Eaffl5fc 

P. S2BiS*l[J:VtlJft$*l.«) ^^;*-ri.«i:^B$(= 



o) *SBBaf=£it*fittBtta>£Bf*. 

*BBI=Ba**iTB&;|vC*fcfi«*BB (jfiSBSA 
P. WTA*E«3tefl¥iBSIB) **MW4iHBI=» 

*BB-&R#Bl=BB-r«*B#8S 
«!:. ttAAEa%BB£AftKaBftB*f=£a-rSE 
^fflitSmSi: C fc 1= J: y USE"? # -5 . 

[0007] 2. *77'-f/<ea^fi»si*T4jt 

BBBB, %4>«BB ( 1 i$U±) . ftgftam. fc«fc 
SiT-£S„ IP*, < 1 ) %BBBB09K«tt, 

ii-^a)^sttai-r*3fe7^;ua'i:, auufettT-^ 

ft^<0/*9 — P d £&iij-f ^z^-^-* t £Klt, n 
> hP- ^l*P d £aS(-r-6i:EIB#l=P d©a*<iE*B 
* & r Htz mft lc3t2Hi«BA<SI«; r-feSirflBrLTg 
^•tl-^^fl^-rSCtlCcfey^-c^-S (KTF, PdOT 

bbb fc «fc xs&^m^m zat&mmmi- as «t * 

ffltff^) o (2) «BBJ3J:tfttBBBa>ttl=Btt$ 
ffi^BWlc. ttBBUlA%a>-B£Att-r«/< , 7— 

i+. a^hp— 7i*Pwfc*t;p d^asM-r-sip^ 

IC P d©Bf£lt*<jE«tt^&r4ifc«*i:l*3llt*BB 
Brt<D*7T-f tflBrL. PwJ) 
BK.l+*<?E«B^&r*ifc»dl=l*E«B*5tBB** 
LN|*»IS(D3ll6tpBSS (ft«l^tt%BBBB) <DM«ffl 
JfciSHiSS (JSfiBSAp) A<H«T?fc^>M»fL,, P d t 

Pw©W*36<jE«B^6-r*lfc»*l=l*ejJW*<»«-C 
fc«>i:*iJBrLT. ^n-f^BBB^tB^Tr* C <t 1= «fc 
y«Rt#4 (KIT. Pd£PwO>BBB*>ttB£BB 
«»%4>BBBI=i3lt«BBB«^W^) . 
(3) ei£B*j«kO:»fe2IB©Bl=B«!**ifc3ltSB« 
BcDSai*, BBB*»BBI=T»BLfcA»KB*B 

— 7l*Pwj3«fetfPd*«sffl-r"5tPli#lc, Pdff)if: 

/ «B4@S;!><B#-efc-5 i: «Br U p w(DBf£lt««iEBB 
^&r*tfc»BI=l*Eaffl*»BB*«LM*BSC!>*'*' 
BBB(OBBffl%BBB (iR^BSA P ) 4Btt*4i: 
*JBtU, P d £ P w®B:&tf jEBBfr fe-f tifeBBl::!* 
BB»*<B«i?JS*i:JBBfUr, BB<I^S*^-r-5)C: 
tC*«Wlt*4 (KIT. Pd£Pw<DBBfi*>l*B 
BBB»Sft»B«BI=J3lt*fiaB«fciT*) . 
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[0 0 0 8] 

a. &ft*mmn&u&mm~M?z&mm&&m-etz 

C C0B#. 7 r / N'iilglfli^- $ 3t«^(D^ £ A* 
[0 0 0 9] _tIE¥K:2 1:^*1.1*. <T) «»* 

3iw.it. &mwmD?z>Tr-$ jif^^-p d£& 
(2) 3fe*«ggi*. msttfthjjT&T—zKm^ 

©StSfH-fHESTt. £t>lc. (3) ftgftgM 
^SW<D^7 7-f/N*lii|Sg^JiJl) (D/\*9-PdtW 

yta*). e&s&^jiia. &mmx&m&izxtfim <z>/\° 
7— Pw <z>-e. c:;h.<=>/'? r 7— ©finicky 
ei£S&. 3t7r-f /<lii|igS§, fcJ:tf. &8UH*g{Eg& 

So bp*>, *antgs. %<t>lisi. ftgfigm. feet 

[0 0 10] fcfc, ^SIBJIZTffl^^jt^^jfigroffffl 

? 7 <i AJtoss* m^-cusi-e £ •& *«SM(Dft*WcC 

*ffi^fc£„ **«Bi&MI±i;utf^A (Er) 

12) 1-1. 1-2t, K-^^T-T/^irfiHt 3 
Klfi3t^ttl^-r-i.®ieit3S (SIA P ) 2-1. 2-2 

(3J«T) 3-1. 3-2£. *^T-f/<lSillSO)lia 
^RSit-rSfctoOT-l' V U— $ 4 - 1 ~ 4 - 3 h 

[0 0 1 1] ±tE^j£gli (a) £t«5*)<;fc£ttc?M4£ 

(b) 2*<Dit7T'f/^ffl^fc^(ol14*£^lf^. ICT 

£ffil*T|gg!Lfcifc£;fiS&3 - 1 <D8tfi)t0i|£jF-r„ 



lTI2£ft*¥ft<l£l3H 0 0%tte&&o\zm'mZtiXl'> 
•So StoT. 11 itf-hA^;*gA d<DT— $%m$* 

a*-t £ «»: wtftm^itm? 4 £ aj© l ti 3 h 
icm*i-f&. ^fc. m2#-h^t>;ggA pwaejt^ 
A*-rs<t. ®m&?t\tm?>( )i9\zxm.®ztixwt 
y$3t;- Mcma-t-s, c<D«em. 13 o> ic^-r 

* 3 icff 3 ^- h 4x A, liMiKfiCDifcfi-^ £ U 

SfcgA d (Df — £ ^tefli A p OTM^Miffi^ £ 
fig 1 /"K-M- A H3 (2) izm 

t& 5 izt-$ ytmmtm? * >\,$ £iii§ ltib 3 

tfT?**. ttoT. H4 (1) lzjS-r«fc 
? f=**a»lc* 4 tK- h SSrfclzfglfT 44S^ 

#«LTm4 7K-Mcffi;*j-r.&±:HB#f=. t 1 -- ?3t<l# 

<ta^t$^jSL. is^;fi*$-m3^-h*^ui*-r 

5CiA<T?^§„ 04 (1) <D1ll)^elZfcl^T. m4/K— 
KA^jfcgA p<D(5*jgft£A:*JU m27H-H*^j«S 
A P C0S^3t<l#*A*-r*ll*. T-53fem^tIiiS^ 

i=. ^«ilt^i^^^«ufc7 ; -^^t^i^^m3^-hA^ 

t,tU*-r-5)Ci:A^^S (04 (2) #PI) 0 
[00 12] S6oT. E2(03t^jSe§§3- 1 $14 
(1) 0>«liJW33fc£fl-;fiSS (A*ffliJ3t#^jSSI) IcSS 

L. MO. 5t£;fci§3-2£04 (2) ©««0)3t^» 

a»i=«»-r*itf. *sa«si=A*i-rs3t^ (^-s 
T : —S'5t^^+^SA^m*-r'5c<tA<-e^.So in 

[0 0 13] telJi«fcy. **BJ|zJ:4xlf. K-^T'f 

9-<£T C *-t±S c t ti < <b t> 5 M$ 

[0 0 14] 

[Hffi^] ei 1 iz\**§t-w<j)i!t<pmgimom 1 hjs<?ii$ 

£*r.-5o ft^T-f'tm^mx-it. ®2(?>mmz}$vz>yt 
6ig3- iai;3-2coA^yirs4 co ir^rjt 

^^jfiSg^ffl^r^-So A*ffl"J3t^;BeS5- 1 l*Jt«t> 
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"|g^*trti5*(iiJ^;fig5-2lcA*L. A*K«3t<t 

^i4i£a&mi=A*i-r So mum&xmii* 5-2 i4ga 
sit i£<ga^ t. uj * £ *x/=ai aaa^n^ t *itz 

fif=*aLTl**. MaaSI4, #;K£*ifc-ti5A;&M 

■7-P d (JUT. -r-Sftfl^/^-.tffigBE) £fcH}-f 
^/^-^-•Sf 9t. ^A*i»:aS£Ut#, i£A2iI£3t 

stm^A?-, aT*— ^aaa/t?— *A*t-*- 
a&aaai 1 t*&aa**i-ci**. ±Gi«fflxs 

<lSS6l=fclt^A*S«3t<t-^^9-Pw©eiail*. 0iJ 

[0 0 15] 7— *3fca#0>aftA diL-CW^Ii 1 . 
5 5 wm^0Jt^#^.. SMtLti^t^A^SK 

aai. 48//m#ja <=a p) ©®jBifc£m>-5 

•So <£iH!Si:LrfflL>-l)3t7 7-f/<lot;ftSl. 4 8//m 
#i&l=£ivct,8jti. 5 5 0m&H8&a)&&a&& 
tt^fcft. f-*ftOTi:MLtlH***ifcaW« 

1. 4 8 nm<DUAS«%a^a7— >jntfli#&n«ii= 

XR<0jtt4>«ttS (it5*tM*3teSeSlfi) i=aa-r*c 
t*<T'#-5o (§U A d*5«fctfA p <D5RSI*±.|BiRfil= 

[0016] =i> ha— 7l*Afta&jfea*/< , 7— &tf 

*a>«aaa*A»a«aaaai=tta Lrwaaaa 

yPwfeitfPdSKSIU P d rofflfc* W"A<IE^fi!A N €> 

r*ifcaai::i**'i>aaBi*i0># 7 7 -r / tumatfaa 

"OfcSfcaaU Pw<Dtt*!lt*<jE1IMl3^6r*ifc*& 

l*3t»mSS) a>Eaaft3B8 (KSBSAp) fitJUK 
T?fc£i*ljaU P d £ Pwa>ffiWiEl¥;mfrh>-f*ltz 

aaft^i4e>!Sa©<*£SiaLTi^t=«>. M^A<iE 



BA<Daa>aai=a-rftffia« &IScD#jfc4>l§gB£«liiJ 

ur *aaa-f§-, 3tfi<tsa**n»-r-5«n»e# r 
+aaa-v>itsaaartaa)3ife7 r -r /^aas^fwa-r 
*a»aaaif) *i§s:A*-e^. A*samm<t^i= 
ttttLTmaaaaaa^Lrma-r-s. =1 
>hp— 5A^i*gaL/=A*Eaaaa^*3fe«pa 
aai=ra6*tfcaaflMB*»*is-rct't-c#*. * 

fca>hn— ^14, S<tLfcA*^ammfi^lc#An* 

tLriBa**ir*fcMw«ai=»-3i»r*3it+«aa^> 
i*a-r**77-f /<a«a<DMf**a»-r*ct*-e# 
-So aaffl3taa»i=fci+-5A*§£a3ta-^/<r3 
- (**i*tttt/<"7— i=it«-r*affia-^) ©auit, 

a*.f£aBS*ifeA4lBaBBB*0!>-a£&a Lt. 

*o>/<7— aftiM*e— 9<t£aa-*-«c£i=,t:y£a 
•c**. *fc, aaffl3fe«aarta<D7* k^-cti— k 
icatK^aataaE (**lm*. aasaKita-rsm 
a) ^amr-s^ticfeoTtA^aa^a^/^^— i* 
eiHi-e#s„ ei-t^y, *mmmiz*tui, as&aa 
i=r*eaa, ft+aas (a^T-f/taaaA: 
aaaa) saau ao, grsojt^a^a <atf* 
aa> ^€.fl>aaaai=3fe«t>aaa©sa««^ft*>L 

aa*ftr J=y-*«> 
aataaraittf-c**. 
[0017] *mw<o±.%&&im\t*mfam<Dmi$.izmj£ 
tstiuiK as.i*3te^asi*^fco<DaaA d*j<fctf 

A P ££afcJ:tf#a^#.5*<DT?fc;hJ4Wa<Da#a«J 

«aai=n^&-r±eaa«a«w&«tT*««. 

-tBaaSBft. K-7*77 -f/<<DlWe7Jfcl4gl 

1 tafco-ct&i*. at., ^-^itit^-rojiffTjisiic 
*fc, aejftaa>aA<$&[=#<r4.±eaa«a 

So K— ?:77-</*«>a»j!><Hl«>«£±:a>oCo 

7t^<^U^8, fc^r/. A'7- : E-'$i9A<'Jc<rt3te 

itss (fc€.L^i*aaaat«aa, hvkq-^, 
fis:<D3t*asa<7)Kaffl^jsi*a) ©^a, ai;, a 
aaa<»teai*wa-cfcy. c4t&aa^it-eta7 7 
'C/<aaa«ai^a77- : r/<aaaaa*>^-rAi=a 
^ffl^fcSo *f=, *7^^^$(03tei5B a BA<»A$*i-r 
t±E3am$i#So *fc. A*Eams«^^-5-©*^ 
tt^^attam^i: it t±E3am^f#s.o 
[0018] 051=14, *aana%aftaBi=£i*T 
ftz>7 4;mi&&£%7-**m*&&£ urffl^fcaa 
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2- 1 fc<fctf2-2<!:. S!ie#;;Tl2- 1 frt>0>m&i/tk 

-c casta «Ra>%*iiiSB'<>J:iE& 

£*i£<, Jt^iftg 3 limiiH 3 (1) ©*Sfi££*ru 
3fc##S!3g5l±0!l*.ffE]4 (1) WfilfiE^^-r 

/<9-t^9i:. tt-r— . 

4* 7> -f / <Jtm * jmrrsti mi 
zi v h p - ^ f*±gE7— * %m^/ i r? -tfmism t? &> s 

fa L T ffl 7jI£«#11*I 1= a**- « c 

[oo 1 9] *mmMiz±*.\ii!i?— xzmissk lt 

fc * a iz&ittpm&m nmo> at -? t -r / was* wnt 
«fHH«^«cai-r*ttf. -taaasaaaswa-r** 

«»fr&#*77*/*aa«^ttft**«1ip-r*-c:£*< 
[0020] **BO±B«ai±*aife0|«>*j&i::R£ 

JfcTM VI/- $ l*Ea£4x 4k *fc. 

±i55am*?#*o t=fc, K-^77-r/<fl)afi*si*H 

«LTSieitWjiff73tS]A<III73lSlT*&-DT : t. £fc, i£ 
73lS]T*$>oTts >573(a)t?feortJigES(lS^t# 



Tt,-tB«i»S»*. £fc, ±iH/\°'7-X^ , 'J 7, 
*7^^>8, fc«fctf. J^l — 9;S < <t< Tti6 

t x o t **a* a prott»aa*a»*<3iifc 

[002 1] 0 6131*, 3te4S8J5f»1©3teS«SEI=fc^T 
& ti.t i:f-9 ftli-«§-/ n 0, 7— p d 

«. *77'f/«tti*ttK-7 , 77'f/<1 - r. 1-2 

m&ntm 2 A^ t, if-* 3t«#-t *.i&a-r 
si, *T-f v 4 - 1 4 - 2 1\ atst^ 

• 5iiA%aB4 ci) 0^c*r'«..iHHMttt. 

1St-* 1 4: *l= AilEa***/*'?- t«tta-r*igttffl 
3tg11§§6 4:. KA77gamS«i^. ^ATl^aJtd-^ 
Xtf, ^T : -*it<t-^/^'7-SA77<tL., *3fe 

eat->^T-A±«:©KairMi*ai»-r*3 > 1 

0i:A^^>e^)S$4^TL^S < , ftfc. **«»l=»l+«-7*- 
^ 3t11^/ < -7 -<D^bH x S<1 $ ixtz =r— 9 m^<D 

[0 0 2 2] a>hn— 7l*A»E«lftflH*/< , 7— &tf 

^-o^jBfse^s A7jKa«am-^i=f+»p l r m tj-t «. 
LM«n»©3ifc«»»«««©Kaffl*a«ii (;r^b§a p ) 

A<ll*-CSc54:«BrL, P d k P w©M73 A<iE#fit^6 

r*Lfc»fti=i*eattA<««-cft«tw»ft"*. croj: 
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[0 0 2 3] **J6«|l=«l:*ltf*jlltea->^TAfttt:<D 

e««« ^ e. h s> 1 1\ a 5am £f# s>o 

[0 0 2 4] *S§lD?<D±E&Slt*SS;ifcffl©«J*l=IBJ£ 

a p**afc«fctf»a-e#«t©-<?a5*itfrt»fl!)ji«:w 
at r -r v u— ■ 9 axmn ti zmmwmte ott> * t. 

6 iMoTtfii\ in*,, -x— -9 jtm-^roiSff Sialic 

*. *fc, K-^77-r/tfl)**4<H6fl)idi:IKto 

AS*tTt.±E»*S»*. 
[0 0 2 5] i7 tit. *f§K<DK«^*JJ:^M*« 

«Lrmiftr«*»w<o*iS«*«t, 7-$»at«^*< 

fnttS-f -Satfc&lS (SB 1 atfc&SS-SgN + 1 

<IU N It 1 fiLLOMk) SfiLfc7-*at<I^£ 

iat*«gie) f 5 — LfcaicT*-* 

3fc4BB*©1ft©&SI=II|-r-51W«L #at+*6t&3£f!i« 

&M**B£MfP-r«tift<i#. 

«Mt1t*>ftStt3fcBft<l'.K-r **7 t •< /<4HMfttHH 
T*»M»flMk tt<0*«l=H* if) £A* 

tfUftfc&ft. jnjt^iMMTMtiS&ifcTSfc-r-* 

Sg2E«at(f#£ LT. »J«i*tlf=T?— »jfca*l=ft 

asLrm*r* 0 bit, m2~«N%4>itttiitfti% 

&4ir # fc-r-i S> 3t<l^£ Wlftl: SA L X 7- 9 £ M 

ggi*j©at ? 7 -f /<it««i=n-r s>E*itit ut 
mat-So 

[0026] *jut«i=**ttf. n«««AicT, ate 

&i'X7i»£{*©K1l1ff4R£tt&;K-&£l^5%JR£tt 
-So n»l=. Ktt(H»l=«to**tfclM»l«4H=*'5t^T 

X7A<a*j*f4±ElllS«i::IR!e*:fcttl*. «5tl<» at 

mmntmrns t E*gatit*i- tf-$ atit-^ t * # a-r * 



S-tE5Sllll£?#So 

[0 0 2 7] H8ICI*, ■ 6.l=*Lfe*SflNmi=&l* 

r, T— *fli**fl«u:Aa-r*7'--: >jt«^< , 7-3W 

BS— fcSJ; 5 l=BjB%M2 a>Clt*9K«nB L Tit 

^ 7 <r / <*Maa**iMfpr « ammifflaft ts 

ltfc«$<0H16«!IS*-ro iBl:fcl>t. .7—- SifflatS 

K<t, tti««.lElBttl2iflrefr&*'f 5>y»ffi-r-l)lHlg& 
<t, IK»JS^lHlKt. ±E«ft(=S5*-r*lt3K«ffi$« 

E&tt SCO ai *J It t— - * at(l-5§-/ < 7 — ir ik«f -S 1E1I 

tot. »f- satm^/f?— ttt^-rsm 

-5„ ^.«)«fc3&1Mffli*tT5fc«>l=eili«»*yffli|al'Klt,- 

«#r=«fcyafiatasic3!E-rs3!E*«n»-r-5iEniaiK<t-e 

/<r7-i=jtfii-rs«^it#i=-^ifty (*m<i-^ic^ 

7— *3fcii-^<o/«9— t-jetft*. *ats«sisi=# 
a-r-Bt. *jts<i^Mi=A*t-*7—S'at<i^(»/< , 7 

— *»I=H#5 6 ff-'* ffl3tS<IH^05A*7— 9 it« 

- $m® i-fg^-e # -s 1 1 » 3 sam t m s c t 

■rttii. »*eais/^-7A©ttitt**6i=«±*i**^ 

[ o o 2 8 ] m 9 tit*«wa>at*«8$iga>» 2 xka 
£^-r o *sus^it. n 1 1 nmmoAAmo) 
**^a«6- 1 ^3t#a^3-2<t 3- 1 c:m#&*. 

(««KltH2©at^aS3-12fct/:3-2l=S|LLx) . 

.**a»3-2i=«ty3t«# (-r-*xflre£A2iEa 
atm^&ja-s) *^&A*E«at(i^*»aL (at^a 

S3-2*it»a«t LTflH*-Cl*-5) s *fc, at#a 

»3-i i=*y7-**«*iBfi* (Beats! 2 - 1 

IS«-Clt. BEat«2- 1 *>€>Hl*$*i*Bie3ta)a^ 
Ap' lt> &?" Lt A plc^L< Lft<Tt«kU. 09a 
ItAp^BSl. 48(imtLt> Ap' $BgO. 9 8 u 
mtLTtJ:^ Bfiat<7>a«A<B80. 9 8//m<Di§ 
3t^7-C/<li>t@ScDi«l^*g3SltBE3t©agA<fBS 
1. 4 8 pm<D«ft<fcy t.^S<T•$•SCtA<^Dt.*lTL^ 
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6 ic^-r tfb^m^mot/b^iSi^ 5 ic*t LT0«<ntt 

&x (^$113-2^:3-1^) £*ToTtl#e>*l 
[ 0 0 2 9 ] 0 1 0 l=l**:^B^<D3t*ifi^e<om 3 HS£ 

cts^-To H9i=*-rm2is]5g©i0tb^tj 

0>3fe£#fcg5-2£i!£^iKS§3-2' £3-1' KB 
(SlfiEl*ll9©pt^|g3-1Ri;3-2|C^L 
l») . 3t#KH3-2' lCky-5*— **«*tI*JE*lRl 
l-fi*E3til2-2^^;SL, ft£-;«S3-1' icfcU^ 

fl)«lREl*09(c*Lt\ *HS£0i]t*l*, BjB%B2-1 

(map' ) fc<fci;iaie*jS2-2 (Mip-j ^ 
&ma**i*BiB3ifca>i*. &**utEgbMrea>8ft 

Awlc^L< Lfc< Tt <fcl\. WxtfA p' fc<J:tfA . 
p" $880. 9 8/imtLT, Aw$<1. 4 8j«m« 
Bg1. 6 0(/miLttJ:l\ AwJ A 

p' fc«fci;Ap" tfL< LTi«fcUL (0fl *.(£ DS 1 . 
48/im) , Awi A p" <t^HL< LT (WtLISBS 
1. 48</m) , Ap' £BgO. 9 8 ((mi LttJ: 
l\> BBl.feJ:5f=, ae^OiKSA^BSO. 9 8//m(D 

1. 4 8f/m(DJi# c fcyt,/h*<-C^i)C ( »:A<ftlt>4xr 
^•5„ £f=, aiAwlitroiT-feottJ:^ Wit 
IS. ft^r-f/ttftegcD^Hm (*ij*#£j#fcfcl\ 
IM*, *H#*<t£l^g?i?) "C, Lfrt, •feillffiJfe^T-f 

t * & 'h$i**if>«sB£B£-e* « <t t» 

S«ero3l|fc#»sRS5l=«LTI*3t*aS3-2' £3 
-1' "NOB#Je*.£, BB 6 l=$-r%%AttB<D 

5 1=» L TI*3fcfc2RB 3 - 2 t 3 - 1 ^(Oe 

1 -2i=«ifc-r*aiB*fl>/< , 7— *B*nBiBi=j:y]* 



3S©»*4B£ 4B©5*.2B (B&2fc3i2 

-2-U2-2-2) li, K-7"77-f/(1-2SI 

{H*^ > 'jXAir«fcy(i;«#jiE m^r^m^mx'd)^ 

Jft) **»l3-it(ifrK-?7r'f/<i-2 

i-A*-rSc -tj, Wimtrnz-z-zt 2-2-4 
i*. k— ?77<f^i -2$j£*is]iriaifir4fc«)©3it 
y . -s-^-e'^m^jtiiti^^'j XAic<fe y 

mi£Btt&Bfta>BB£B«£Bfti=. m^mmm.<D. 

Him*, 0 5 f = ai-rjft&B&B® K-^7</(li:» 
LTH«0)557jffiBie£froTt*lie>;h.-S„ IP*., 3fc7 

T^/tBBBoiaa'/t?— **<-c*«. -z-ca^fc 

■Ttili. *4>ltttBfllin£<l:tf%&«£fl&ft>t'JtttB 
«>nHI£Jt<-*-«c£ftt-7&«. it, BfiifejlSOBl* 

fc, SieifejIS 2 - 2 - 1 . 2, 3. 4<©»fil*l&0. 9 
8 tfmffc-Jtt, BS1 • 4 8(/mf*Ott, lt*< 

[0 0 3 0] 01 2r=f**£Ba>%4>BgB4!>m5itlfc ' 
iSJft, %*£SBO&iBffi0l£*£ttB£a>Sli 
fi, (1) Bje%B2-ia>2Rft£ A P ' (*A P )i 
L, (2) $5tffi-5| OfcEAd) lz^jR$*trj||€> 
*lT#fcA*Effi*<i^ ($gAp) <D»;Tfii:±IB2- 

•5<tl^ 2^T*-i)o ifcSAd. Ap, Wl/, Ap' i 
LTI40q*.tfBSl . 55jum, B&1. 48/lm, ^ 
SgO. 9 8/ima<iaa!EE3efiRS7?*i»„ §L, A 

i^najftecDjKSt urt <fciv 01 sicii-ent lt, 
KB(*.*BU7 f ^ffl^fc^^iKlf 1 3 OT^fiEi 

3tfs^£ xfi&mabmmtmmw&fgm? * >\,$ \zxm 

<i-S§|*!S4;K- h^t.tll* LTE«ffl3tS{llfl=A*-r 
5. -73, m2,-K-hANf,l*BSit*<A7DL, 
^K^^^U^Ic-CSML-T, BifiLfc±IBT— 9ft<M^ 

ic#;s$ti-cm3^- ^•A^f,al^-r^.«, hp*,, gi««:^ 

;t*.l*B«A d^Si§LT;KgA pfc«fct;A 
p' ^KltLTLN^o ca>*a«CABl»M«l*. WSMW 
%>mW3 4 ^l=«*l*H 1 4 (a) ic*-r«fc 5 <CS*f 

-e^^o HP*., BS 1 .' 5//mJilT<0K^I-*fLTr*JS[St 
(S^A<BS1 2IJa^A<fflgO) BS1. 
5 mJa-tOT&gl-fcfLTIi&ifi (2lil^j!)<iB§ 1 "C, S 
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**itf. 014 (a) v.ft<D8.mmis&tf&&m<Dft®. 

<fclV &«A d (kiSSA p&t/A P ' lcBILT± 

CDBI^$j£lcLrt«fe^ 0 @1 4 (b) &lf (c) I*. 
01 2l-fcl+^)3t7-f JUS 1 4©2li§^tiS^LTL'> 

4. 3t7-r;u^ 1 4i*. Jiiajt^sesi 3©sst$fe 
cfctf&il^ofttert^^-efe&ii^i::. MA p' <r> 

m&fto-m<mni*pfBm:7 < y^^iLtn 3 

<b$l»JJ:-r*fctol=tai+fct,<DT-$)-Sc tW<tLT01 4 

(b) fc^ff* ( c ) . iz^-r <fc => temmmft&£i?tz> ■< 

1 4|r^fc-d-tili;ftSA p' 1i^56-e^-5 0 t*>5 

*^T113 (a) l=^-r«fc^'5fAUJ*B5^A<lf ISH^ 
^tOili^-CH/* 1 4lifflL^^SI*'JP^„ E 
«ffl*S«|gA<jKfiA P ' K*fLTi£gLfcl^# (g 
3fciSJt*<l5IS5) Ictft^-f^* 1 4l*ffll''-5&^l*fc 

(DZhmzmztmtiH-. bso. as u™o>mm3ngL&* 

tmo. 9 8 urnommftasmk 

izxftz.z><DT*. ft4>mmm<Dm2mmm (09) *y. 

s$0 7a>jtajn^T-Aiciaffl-r*ii^ 3t*i8Sffl© 

1=1*. t&mn®Lm*>izis.%LT"£. mm$:Zt>\z&±x' 
# & <t 1* a am t, *#-!> zt # -a „ 

[003 1] 01 5lc|**:^(Djt*$i^M<Dm6llffi 

I*. (1) a&#3S2-2.0>;j£gt Ap' (*A P ) t 
(2) =f- $%m^ (SE^Ad) -^(DUiTJKSIftfl 
^ (SgAp) *3«kO:±IB2-2ANt>tiJ*$tlSfi()e* 
1 .3-2l::Tfr3£l*3 2jSt?$, 

•5. 0+<d#£#S5S§i 3-iii@i 2©i 3tmcx- 

*#»iKSg1 3-2(7)H^;i&0:filfi)cl* 
f.A*Ur^mt*#^M7-T/U'S»$2I^LTm3^— h 

^<tHi*-ri.o ®ijgitei*m4 7K-hA^A*)LTgt®<* 

■< {zxS.$Stt^Hxx^ 1 /t>— h-^ttti^-r 



mm -? * iv * 1 z x s.m z ti x m 3 k ^ t m * 

■r-S. ;u-S« 1 4- 1 l4S&5HI60]JI=T3&-'< 

fc3*-effiffl**lT*>y. «^lCcJ;oTI*fflL^j: <X=t 
«fclV f^filC 3fc:7-f;u$ 1 4-2li v j£5A p' (OH* 

a«»i=A»r £> c £ R6it-rsfc«>i-igitfc t ro-cs. 
iz^ mtimnm&yti&.&tLx&i&o. 9 8#m^ 

m^ti£tfm&X<D£&£-1$<Dft£ttfem\zx'nz.Z> 

<ox\ 2t<PMmm<D&3mmm (010) &vt,i>t$i& 
<T?#*<t^-?3amt#^. 01 5«itcp«se^07 

to<D%z>T 4 'Ugig&itwysftWil&ztiX t«fcu 0 
[0 0 3 2] @1 7 id*. 3tg<igaroftfecDiiJfeW$^ 

"To 0 6l=^Lfc3tgffi«MroilJ6ffi|i:*||Ji0lJ<«:<DS 
IM*. ( 1 ) ESEiti® 2 <7>a£S£ A p ' (*Ap)<t 
L. (2) ^-■S'itm^ (iSSAd) l:6$Jtit^b 
tiXZtzAX&mitm^ (SESAp) CD»;Stiie2*N 
t.til7]$ti-5iaie3t<D^;fi^3t^$i';ft§§1 3-Mzxfi 
3i^a2^-efc-5„ jR^Ad. A p. *JJ;i;. A p' 

<d ig^izii it 5 mmmo&s t mm 

-efey. 1 3-iron^ai-iiLr 

tl^«-r?JD-i>„ *fc. 0 1 2<DJ§£«tp*f0ft7*;u* 

1 4 $i's]«wsfflic-Cffll-^rL\^ 0 *Stfifc0iJI::J;*il£0 
6I^LfcitSm«acD||J6<5ili:P«l<75S(im. BP*.. 3t 
feiit x A^<*(D^1f « Sit f> +T, i> t U 5 stfiS ^ 
-5i:PB#lc. SftgitjSgi: LTBgO. 98/^m^fflL^-i. 

^mmz&Kxzzti^sto&z&z,, 01 7©itg:{i 
o>mmmmm<u&o)x, %^mmm.t%^mm<n 

CtA<-C^§i:L^a>amt,#«o ft JSC *Hi£«5(Djtg 
* I Z |fi] ± t? % % 1 1 ^ o am t ^ -5 C £ A< T' ^ i> o 

[0033] 01 aid*. yt&m&m<Di&<r>mmm£7* 
to ®5izf*Ltziiti&m&mo)mmm£*mmm£o>& 

L^l±. (1 ) Slfi5tjS2-2(D«g$A p' (*Ap) 
tL. (2) S»*ll^ (;KgA d)-^©ffi?3S«it 
(iKSAp) fc<k^±IB2-2ANt,Ui7J$tL-51)e 
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fttf^ft^it^ttftill 3-2lCTtT3i:L^5 2jS-Cfc 

3-2<DH^;4lc||LTI*ife+l8^e(Dm 
6 3tife0!l©il££ P*§T-fc£>„ *Sgj60!llc El 5 1~ 

* Lt-ftmm&mommm t aa 

m&ftfc&t LTB80. 9 8 */m£m*£C<t)!><-e 

te<T-frs<ti«^5»££f#£„ ftfc\ iae3tjiS2-i© 

ftgliAp' fcJ:tfA ptDt^tlTt <fcl^Jb<s A p' <D 

7 7 -f / <ts*ss©$t#ft»i* <fc y <g < -e # 

0>t^£fi.h$i*Sc£fitT*#«£l*?aat»*«. ft 
j3, *affia<D%&a&BrtO*77^/<*«ai*a£' 

[00 3 4] *aB(D*J&li.he*lfefl(::aaStl& 
»«*ifta*4l-Ct^*) *<tta<D%aB8BI=£HB$ 

**a*o>aif*fiia*a-c*-UE»a*» 
«. coa*i=i*. £%4>a8ana>a&a3fe&aa& 
&&mit§:mmtzAmx.. %aattBa>a&a%&B 
B£aaa%aBBi=B&u %%mmw.<j>&mm%%. 

<g&fi, te«kot. **«t>ii»ii*«aiiCfc/< , 7— fit©** 

*B*flt«fc LT#»LT&m-r*U*\fclV, ^->acil 

ft jtf*% 7 r -f / s> * t a<o * aa 
*«aB*i=*ftoTtftiv, Sfc, 7 s — *$fc«^a>ft 

fiI*BSl. 3 //m-et J: IV, A p 

x***s*?j»m*m\.** c 1 1= * y . k— /<i= 

SflHtB^>BB9. 10, 11.12, 1 s 
fl>nf*4«1M»**t« = i3b<-C#*. *f=. ±SBH!£0iJcD 
t3teSyXfAeMUTtJ:lN 0 £fc, 6aaai= 
-Sft^M^-fjuSI*, ft^ft, ifcttft. *><fctf. 



M<©B«lcttoTBf*LTl»T*B«a>a»S»&;h. 

*fti=tt. **tSMS*©a«Ha*<a!-c*«fciv J * 

XT-Am»a»attLrt,*L3S[s.ftL^ 
[oo3 5j ±eo«):3&%77'f/<iM«B*a 

A*^*-7*-**«^(0/<9— 4<»t^ (US 5 'J ^ ■> hiy 
-t) fett>(=*77'f/<4>l=TB*:7y 'J a7>M (S 
BS) 8ftflt«£L, *#a*b«fi»*Jt-CA*a 

i=B-3TL£3£ii3mH*<££-rs«d*<&«. sb 
®sBsaB£aa.-&£a*i&aa-c&y« air*, -t 
i- fc l * r t / \° 9 — *<±ib s b s mm zmx ft «* a i=r 

*ilf SBSIi^^Lftl^<b:L^a^<^A^ftlt>*tTL^-i).^^t 
oT, ±Gnfll=MLTIt. HI 9l=*-r«k5 

ft^cD s b s wasa* *aiasa«»-5 LM*3tcp«s 

IcA^-r^CilcJcy^r-^So 11 9(DSB SjfllU 
«ai*il>ft< £tJte:?7*/<rt(iffl£ifflJa3lfc3i. KjfeiS 

£%^taan-r«anaa#a. atx. 5sssis^*ifc 
bs**-t— *#a#i=*art-****»£*&*i*s 

**ii***<b*1** = i:l=J:y. *77-f/<WI:«l 
t x-* *«*tt«tt**B*«(tT«- 

aaaic/^-satfc-o**-. utot, 

(» fe * it ia ft is i = fc t » r / < r? — a< s b s bi fit £ s ^. t l ^ 

ss^ott. **a*ffli^*ctr=«fcy, ^*)a 

aa©/<"7-**»aa»i=»«Lr*/<o-*sBs 

^<U:y ; fe.«<-rSci:A<T-#Sfci6. SBSOft±$ 
Jgl+i>C«!:A<-efrS, 02OICI4, =S-aB<7)(t-5t<OftflS0H 

^^-fo (a) i*swffla^ji*'>e.tia*r-53(f7T 
4/<Attfi*naj»a*ma7fey, asfEa*<a»B 

(b) l*5iSSI®*r-fcy. (a).fl)OTi:»l6LTJI 

a«<KibLT^«. «L^©jit5iai*a-ct 
«fctv ifc7 7-r/^«-ea)i^fljit^3iiiic<feoT^c-S) 
Ba*a>*fl:ai**a«<oa<bai=tt#-<-* c t *<*o e> 
tin**, not. jtKaoa^fflta/haioja** 
*<r*cti=j:y*a*©a<ba***<-r*ci:A< 

-e^-So 120 (c) I*. eiSK*7r-f/<lcA^-r-5 

7 s -**a#*ajMi«-ca#5LfcH-cfcy. ^-^^ 
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'0' (C>«^lCl*|giti*<B8^«ttfoTfcy. 

' 1 ' ©s$i=i*fi«i=gi»/«f mti*ui*„ mm 

(d) It. 3t^T-1'/N*A^t»m*Lfc7 ; — ■$> 3t<t-^<D«^ 
WI^L-CL^, Pi (b) <D3£je^-lbfc*tJ£;LT3fc 

'1' ©at.T^-^'OJlLfc 'J.' A<{a*fl£iE 
£glfTfcy. |3]06Dii#. IKM 8 OJt0)tite^fc£g 

ki^$}m$&Za tt£±£L'feJ:3l=. 12 
0(b) lrfcMt£ft5aJS<D£lbgl**£lM3:,i:T— 

s^bai*^— tKm^v^o hu*>&«. a^. it 

7T-f/\*(D^tt^lCfife#-r^A?. @£<t L.TB&1 OS 'J 
<!: LTI*. 0«*.l*. IBS 1 . 4 8//m^lL^Ci)!i<t'^ 

•So 

[0 0 3 6] 121 dl*. Jl|ESBSfllff<O«#g^05 
<7>*£ffigMl::tt7JnLfci§#(D|gffiW£S-r. *§IS£0!l 

T05 0>g:lg|c|irf-i>5»m<t01 9<7>SBSltp[£fC|l|-t 

ztozkzmvft-oitmm&mzm&LTi^o ®so>m 

"To 02 21=1*. =&SC<D^«^«$*-r. H0 (a) 

i±:3>hp-7A^fcb:fc£;hS£igmm<i^-c-fcy. is. 
3®???5uuflH»-eA« (T±ny{i^-ei«fci.*) „ fa 
b (b) i*. &fflmm^m^o>3imm^*m%:LtzM 

LT+»ici^<s^-rs^A<fci, c nua (g) i*. 1 

fc«>l=-r-i >^I^i4ffi^iaSJ6-rci:A<-0§-, SB 

(fcSlMiftgfllgK) CD&«fflifcg^S§<D?&J3l*&il?l 
^<DJliRJaic|*igS£L4~L^t?, t> 

a?s«i»«iy-=i+^aiiiLrsmr€.ct*<-c#i>„ ceo 
mmm z mmv # *> 1 1\ o ®m %> . 

[00 3 7] 02 3fc|*. ±iHSBSfflEE<7)8|fig£01 

-pi*, gn ©Kmraate&msssBsfflEfflcoft^T-f 



T01(D&«lc|||-t£3!]£<t01 9OTSBS}qiElc||-r 

zthgk&m-eft^it&m&mzmmLTi^o 01 ©at 
*e^Pffljt3st**3Tfcy. *ni60!iT-i 1 5i-r* 

t. d2 1 <DJi#tf^fi|lc. E««ft«^l=l4. ^ISOffl 

<Ddi73^3it^i=t^iam^<sg*+ir^^„ 112 

<7>E«ffl3Hteii«<Dffi:«l*^iB<i^<OS2e»l=l*jfi1i£L 
1 (OfttCHtiJIill^B 1 9(7)SBSiqi 
[00 3 8] 02 1 36-5 IM*0 2 3 <Z5|£fi(7>£07 <*>-> 

x^fAicSffl-rtti*. SBS3S££fflffi-e#£0>-e, ^ 

[0 0 3 9] 

£ltKDEa&J:tfEtR1IHME££» 7 7 -i i 

ic ttj * / -ST £ £ C * # -5 C t ft < USE"? # -5 £ U 

[BBB0>ffiJ|lttK9i] 

[0 1 ] 3t*Ki^Som 1 HffiW*^t5-T0 

[02] 3H£7T-f/N*«"lffl«*fflL^=3fe7T-r/<Ji"ISS+ 

«e$iso)S^«ti£0 

[03] ftftKSOItfESStrt-H 

[04] %^xflkon#«ftt3rB 

[0 5] %%{tttS(oiitbfl«s43rB 

[0 6] %sKfli«a<oiitfifl$st>rB 

[0 7] jteaii/^^Aoiiitew^stp-rB 

[08] &®mmM®®%z&-r$>ft§:m$iW:<Dmmm 

[09] *f«ssrom2njs«^st?-r0 

[01 o] 3fe+«8H©m33!J&ffl£i8*rr0 

[011] jt+at«s©*4SiJfecii*s*3-rB 
[01 2] jtf«g«s©m5njfeiw^s^-r0 

[01 3] 3t#»«SO«fiEfc s «fc^3lt<DAt±l*Ba«^S 

[01 4] «-7^^a)sit^j:c;aa4s<oiKfttt# 
[01 5] vfrprngmomemmmzmttm 

[01 6] «^»«0!>«llft£J:tf%a>AUlAHfK£S 
t>-f® 

[017] 3tSm^a<D<fe<DHJ6fi!l^at>-r0 
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[sis] tff&m$iW.<Dtii<DmMmzm*rr® 
[@19] mm?*) 'j^T^iJSL (sbs) ffla^B© 

[02 0] 01 9<O=&gPlCfcl+^{i^;ft»JSS+5-r0 

[021] sBswiE.&m&m?zitmm?giW<DmmM. 

£«trf 0 

[02 2] 02 1 (D=&ei5lCfclt^<i^jR^$g^f 0 
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